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Background and aims: Aging in men is associated with various physical andmental symptoms,
including sleep problems and sexual dysfunction. The aim of this study was to determine the
status of sleep disorders and sexual dysfunction in men aged 45–75 years in Ilam, Iran.
Materials and methods: In this population-based cross-sectional study, 390 men aged 45–75
years were selected by cluster randomization in Ilam–Iran. Data were collected using 0–100
brief sexual function inventory and the sleep disorder questionnaires.
Results: Totally, 34.6% of men complained about sleep disorders: 17.4% about falling asleep,
12.8% about frequent nocturnal awakenings, 12.8% about waking up in the early hours in the
morning and problem in falling asleep again, and 24.9% about fatigue and tiredness despite
getting enough sleep. There was a signiﬁcant relationship between all aspects of sexual
function and the common problems related to sleep (po0.001). The older, unemployed,
illiterate men, those with inadequate income, those affected by chronic diseases, and/or
urinary incontinence had signiﬁcantly inferior sexual function compared with the others.
Conclusion: According to the high prevalence of sleep disorders in men as well as its
association with sexual dysfunction, adopting health measures in this regard is necessary.
& 2016 Brazilian Association of Sleep. Production and Hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).ep. Production and Hosting by Elsevier B.V. This is an open access article under the CC BY-
licenses/by-nc-nd/4.0/).
.com (N. Rezaei).
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Increase in life expectancy in the recent decades has resulted
in the increase in the population of the middle-aged and the
elderly men. As they get older, men experience some changes
in their physical and mental status due to decrease in
androgen; changes like sleep disorders and sexual dysfunc-
tion [1,2]. Sleep, constituting one third of the people's whole
lifetime, has a signiﬁcant role in the rate of testosterone
secretion, studies show that the maximum testosterone
secretion rate occurs during sleep mainly rapid eye move-
ment (REM). So, having adequate and high quality sleep is
important for having satisﬁable erection [3].
Sleep disorder is one of the problems that appears or
intensiﬁes with age. As people get older, the advantageous
and desirable sleep decreases in them and this matter is
associated with decrease in the rate of testosterone and its
complications like a decrease in sexual function. The rate of
testosterone in half of the healthy men aged 50–70 years is
less than that in those aged 20–40 years [2].
Some people get involved with the middle age crisis as a
result of the changes due to the decrease of androgen, the
symptoms of which usually appear in middle age period and
afterward. This crisis appears with sudden and obvious
changes like severe depression, increase in taking some
drugs, change in lifestyle, changes in working and matrimony
relations, and some disorders related to sexual function [4].
Some sources engaged in stating the relationship between
the incidence of sleep disorders, and fatigue and tiredness
despite getting enough sleep, and also the relationship
between sleep disorders and hypo-gonadotropism and even-
tually decrease in free testosterone and the consequent
decrease in sexual function and its related complications
[2,5,6].
The results of the studies show that people who have
trouble in sleeping for any reason and those who do not feel
satisﬁed with their nightly sleep resulted from various
chronic dieases such as apnea, have inferior sexual function
compared to others [1,7]. However, there is not a consensus
among researchers in this relation [8].
Despite considerable decrease in the mean hours of the
normal sleep in recent years due to various reasons [9,10],
especially in old ages [11,12], the results of the studies on the
relationship between sleep disorders and sexual function are
contradictory [8,13,14]. Hitherto no study has been conducted
in this relation in Iran on the middle-aged men. So, this study
was performed aiming at determining the state of sleep
disorders and sexual dysfunction and its relation with aging
in the men aged 45–75 years in Ilam located in the west
of Iran.2. Methods
In this is cross-sectional study, 390 middle-aged and older
men were studied from the late June to the late July 2011.
After approval of Ethic Committee of Tabriz University of
Medical Sciences, sampling was done through cluster rando-
mization from Ilam–Iran. Given that this paper is a part of astudy in which the lifestyle of the wives are examined too, 80
women residing in Ilam, aged 45–54 years in the statistics of
2006, were selected randomly with the cooperation of Iran
Statistic Center. The address of these people was considered
to be the head in each cluster, sampling was started from the
cluster head and continued from right side to the point that
5 eligible people were accessed. 400 people were selected to
participate in the study. Finally, 10 men were excluded
because of the inadequacy of the number of subjects in the
age groups, and 390 people were selected as the sample. The
sample size was calculated by considering the power 0.9,
α¼0. 05, s¼22 [15].
The exclusion criteria were those who had a surgery
operation during the last three months; past record of
suffering from chronic diseases except in heart; diabetes;
hypertension; urinary incontinence; backache; and also the
past record of taking a special drug except the drugs related
to the aforementioned diseases; past record of hamocardior-
rhagia or cerebral apoplexy, less than 6 months living with
the present spouse; existence of any kind of sore or lump in
genital tract; suffering from any mental disease and appear-
ance of any sever stress like occurrence of an accident or
losing one of the main body limbs during the last three
months.
So, with respect to the exclusion criteria, 13 people were
excluded from the study because of their unwillingness, and
25 people because of some problems like suffering from some
diseases like dermal disease, birth defects, mental disorders,
multiple sclerosis, advanced rheumatoid arthritis, hamocar-
diorrhagia or cerebral apoplexy (9 people), passing less than
three months since surgery (3 people), bigamy (10 people),
missing a family member (sister, brother, father, mother,
child) during the last three months (3 people). These people
were replaced by the next person in their cluster.
The data were collected by a trained interviewer man
through the interview. Going to their doors and ensuring that
they had the criteria of the study, the interviewer completed
the questionnaires. The subjects were assured that the
gathered information would be conﬁdential and that they
could leave the study if they intend to. Written consent was
obtained from all the samples. If the samples were not home
at the two repetitive times of the interrogator's coming to
their house, at the time that the subject was likely to be
home, the next questionnaire would be completed. The
questionnaires were anonymous and included demographic
information and the questionnaire related to the assessment
of sexual function of men (Brief sexualfunction inventory)
and the questionnaire related to the evaluation of sleep
disorders [16]. The demographic information questionnaire
would examine some variables, including age, level of lit-
eracy, employment status, and income status, being affected
by chronic heart diseases, hypertension, diabetes, and past
record of prostate surgery.
To use the questionnaire, ﬁrstly, permission was obtained
by the TRUST Organization Then, it was translated into
Persian and re-translated by two people who were proﬁcient
in both English and Persian. After that, the translators met
the members of the research team and examined the differ-
ences between the re-translation and the original question-
naire. Finally, the experts conﬁrmed that the Persian copy
Table 1 – Frequency of sleep disorders in men 45–75
years of Ilam.
Sleep disorder Number Percent
Without sleep disorder 237 60.8
Difﬁculty falling asleep 68 17.4
Waking up frequently 50 12.8
Waking in the early hours of the morning and
being unable to fall asleep again
50 12.8
Feeling tired and boring despite enough sleep 97 24.9
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assesses men's sexual function in 5 aspects including sexual
desire (2 questions), erection (3 questions), ejaculation (2
questions), problem assessment (3 questions), and total
satisfaction (1 question). The questions are in the form of
Likert ﬁve-option, and based on the answers of the partici-
pants each question is scored from 0–4. Then, the mean score
related to each of the 5 aspects above was calculated, and the
score in each section was equal to the sum of the scores of
subsets of that part. Finally, the sum of the scores in each
aspect was equal to the sum of the obtained scores. In case
the question was not answered, the mean of the sum of its
scores was used. The subjects' score in each aspect was
calculated from the range between 0 and 100, and higher
scores would represent better sexual performance.
The questionnaire of examining sleep disorders was
designed by the authors based on the national guideline of
training manual for the integrated care for the old and the
middle-aged [17]. This questionnaire generally examines four
types of sleep related disorders, including: problem in falling
asleep, frequent nocturnal awakening, waking up in the early
hours in the morning, and fatigue and tiredness despite
getting enough sleep.
The validity was tested through face validity and content
validity. For this purpose, the questionnaire was given to 12
members of the faculty of Tabriz University of Medical
Sciences of in the departments of Midwifery, Psychology,
and Urology, and their comments and modiﬁcations were
applied.
To test the reliability of the questionnaire, in a pilot study,
the ﬁnal copy of the questionnaires was given to 30 people
qualiﬁed to participate in this study. The reliability of the
questionnaires turned out to be desirable using test-retest
(ICC40.75 for all items). Also, the Cronbach's alpha coefﬁ-
cient was used; the internal consistency was obtained to be
0.86 and 0.77 for sexual function and sleep disorder ques-
tionnaires respectively. The data were analyzed using SPSS-
version 18. Since sexual function score did not have a normal
distribution, non-parametric tests were used to analyze
them. Kruskal Wallis was used to assess the relationship
between the scores and the kind of sleep disorder and Mann
Whitney test was applied to compare the mean rank of the
different aspects of sexual function based on the demo-
graphic characteristics.3. Results
The mean age of the men was 60.6 (SD 5.4); about one third
(31%) of them were illiterate and only 42 people (10%) had
academic degree. 319 (82%) were employed and more than
half of them (61%) evaluated their income as inadequate.
About one third of the men (34%) suffered from chronic heart
diseases, hypertension and/or diabetes and 7 (1.8%) reported
to have urinary incontinence.
Totally, sleep-related problems were reported by 34.6% of
the men (some participants reported more than one sleep
related problem). The most frequent sleep problem reported
by the participants was fatigue and tiredness despite getting
enough sleep (Table 1).The highest score of sexual function among those who
had no complain of sleep problems was related to ejacualtion
aspects and the lowest score was related to sexual desire.
Also, the lowest score obtained among those with any
kind of sleep problems was related to sexual desire (Table 2).
There was a signiﬁcant relationship between all aspects of
sexual function and the prevalent problems related to sleep
(po0.001). The mean score in all aspects of sexual function
was signiﬁcantly lower in the men with sleep disorders than
that in those without sleep problems (po0.001).
There was also a signiﬁcant relationship between all
aspects of sexual function and some demographic character-
istics like age, education level, chronic diseases, household
income, and employment status; the older men, illiterate
ones, those affected by chronic diseases, those with inade-
quate income, unemployed ones, and those who suffered
from urinary incontinence had an inferior sexual function
compared with the others (po0.05) (Table 3).4. Discussion
This study aimed to investigate the relationship between
sleep disorders and Iranian men's sexual function and its
relationship with aging. The results of the present study
showed that totally 34.6% of the men complained of sleep
related disorders. Moreover, there was a signiﬁcant relation-
ship between sleep disorders and all the aspects of sexual
function.
The study conducted by Jankowski et al. aiming at exam-
ining the relationship between sexual disorders and sleep
related disorders showed that there was a relationship
between sleep disorders and decrease in sexual function
[18], which is in line with the results of the present study.
Many researchers believe that the people who do not have
adequate sleep face any problems like inadequate erection
for sexual relation [3,19]; in fact recovering sexual function
after treating sleep problems can conﬁrm this claim [13].
Nonetheless, the results of a study by Schiavi et al.
investigating the relationship between sleep disorders and
sexual function on 70 married men aged from 45 to 75 in
America showed that there is not a signiﬁcant relationship
between sleep disorders and the decrease in sexual function
[8]. It seems that the reason for this difference is taking
sedative drugs to relieve sleep disorders [20] or the impress-
ibility of sexual function by the culture and the demographic
speciﬁcations of different societies.
Table 2 – Mean (SD) and mean rank of sexual function in men 75–45 years by the sleep disorder groups in Ilam.
Sleep disorder groups Number Sexual desire Erection Ejaculation Overall satisfaction Problem assessment
M (SD) MR M (SD) MR M (SD) MR M (SD) MR M (SD) MR
0 237 46.7 (21.3) 226.6 73.2 (32.3) 221.5 86.0 (32.3) 215.4 71.2 (30.6) 221.0 75.3 (30.9) 222.7
1 18 29.9 (25.1) 147.0 54.2 (43.5) 174.2 61.8 (46.7) 157.4 51.4 (41.5) 169.4 54.6 (45.1) 180.1
2 35 29.6 (25.1) 141.3 49.7 (38.5) 150.9 63.9 (45.6) 164.9 43.5 (32.8) 127.2 47.6 (36.1) 128.7
3 100 31.0 (23.1) 149.3 51.0 (37.7) 153.3 65.7 (44.1) 165.9 52.0 (37.7) 163.7 47.6 (38.1) 157.2
p-Value 0.000 0.000 0.000 0.000 0.000
Abbreviations: M (SD), Mean (standard deviation); MR (Mean Rank)
Score range in all sexual function domains: 0–100; the higher score, the better function
0 Without sleep disorder, 1 Difﬁculty falling asleep, 2 Feeling tired and boring despite enough sleep, 3 Other.
Table 3 – Mean (SD) and mean rank of sexual function based on the demographic characteristics.
Demographic Characteristics n Sexual desire Erection Ejaculation Overall satisfaction Problem assessment
Age (Years)
45–59 157 44.7 (23.3)n 69.6 (33.7) n 82.9 (35.4) n 69.4 (32.8) n 73.2 (33.8) n
217.6† 209.9† 209.2† 217.2† 221.2†
60–75 233 37.4 (23.1) n 61.9 (37.7) n 74.2 (40.8) n 58.4 (35.6) n 61.2 (36.8) n
180.6† 185.8† 186.3† 180.9† 178.2†
p-Value 0.001 0.035 0.016 0.001 0.000
Education level
Literate 269 43.2 (22.2) n 69.4 (34.8) n 82.0 (36.2) n 67.4 (33.4) n 71.0 (34.6) n
208.27† 210.9† 206.91† 210.7† 213.74†
Illiterate 121 34.1 (24.7) n 53.7 (37.7) n 68.3 (43.0) n 52.7 (35.9) n 55.1 (37.0) n
167.1† 161.4† 170.1† 161.7† 155.0†
p-Value 0.001 0.000 0.000 0.000 0.000
Chronic Diseases
YES 132 35.8 (21.9) n 57.1 (35.9) n 73.2 (40.9) n 56.4 (35.6) n 58.3 (36.3) n
170.8† 167.0† 184.2† 173.5† 165.3†
NO 258 42.7 (23.8) n 68.54 (36.2) n 80.1 (36.7) n 66.1 (34.1) n 70.1 (35.4) n
208.1† 210.1† 201.3† 206.7† 211.0†
p-Value 0.001 0.000 0.085 0.004 0.000
Household income
adequate 154 46.3 (20.3) n 73.8 (32.0) n 87.1 (31.5) n 72.6 (30.8) n 73.4 (30.8) n
222.8† 223.8† 219.4† 227.2† 218.3†
Inadequate 236 36.5 (24.5) n 58.5 (37.9) n 71.6 (42.0) n 56.5 (35.9) n 60.7 (38.2) n
177.7† 177.0† 179.9† 174.8† 180.6†
p-Value 0.000 0.000 0.000 0.000 0.001
Occupational status
Employed 319 42.2 (23.1) n 66.4 (35.9) n 79.5 (37.9) n 64.8 (34.6) n 68.0 (35.7) n
204.6† 201.5† 200.7† 202.6† 203.0†
Unemployed 71 32.0 (22.9) n 56.1 (37.7) n 69.5 (42.5) n 53.9 (34.8) n 57.3 (36.9) n
154.6† 168.8† 172.3† 163.5† 162.0†
p-Value 0.000 0.025 0.019 0.005 0.005
Urinary incontinence
Yes 7 25.0 (25.0) n 23.8 (23.9) n 41.1 (42.5) 28.5 (33.6) 22.6 (30.8) n
128.5† 71.9† 91.7† 99.2† 77.8†
No 383 40.6 (23.3) n 65.3 (36.3) n 78.4 (38.6) 63.4 (34.6) 66.9 (35.7) n
196.7† 197.8† 197.4† 197.3† 197.7†
p-Value 0.101 0.003 0.003 0.017 0.005
Score range in all sexual function domains: 0–100; the higher score, the better function.
n Mean (SD).
† Mean Rank.
S l e e p S c i e n c e 9 ( 2 0 1 6 ) 2 9 – 3 432Some sources talk about the appearance of sleep disorders
and fatigue and tiredness despite getting enough sleep
associated with aging, and about the relationship between
sleep disorders and decreased sexual function and its duecomplications [5,6,21] which is consistent with the results of
the present study.
Because of the reduction in leydig perfusion cells testis will
have a problem, and response to sexual steroids decreases due
S l e e p S c i e n c e 9 ( 2 0 1 6 ) 2 9 – 3 4 33to the change in the level of LH and some other hormones
[22,23], hence some sexual disorders are more likely to appear
with ageing among which lack of sexual desire, orgasm,
erectile dysfunction and physical inability to have sex after
the age of 50 can be mentioned [24].
The results of this study showed a signiﬁcant relationship
between suffering from chronic diseases (diabetes, hyperten-
sion, and heart diseases) and reduction in sexual function,
which is consistent with the obtained results of the study by
Kim et al. In 2523 men aged from 40 to 69 in Korea [25].
In the present study, 12.8% of the samples reported
frequent nocturnal awakenings which had a signiﬁcant
inverse relationship with all aspects of sexual function.
Suffering from cardiovascular disorders like impaired vaso-
dilatation [22], blood vessels atherosclerosis, and diabetes can
be associated with reduction in sexual function due to the
inverse relation that they have with the testosterone level [5].
On the other hand, the amplitude and frequency of
erection occur in 20–25% of the time of nocturnal sleep cycles,
and taking hypertension-lowering drugs can disrupt the sleep
pattern (due to frequent waking at night to urinate), decrease
sexual desire and frequency of sexual activity, and can result
in erectile dysfunction as well [3].
Wessells et al. Revealed in a review study that the
employed people and those with higher income have better
sexual function compared to others [26]. In another study,
researchers, using BSFI questionnaire, examined the sexual
function of 3500 men aged from 20 to 79, and they found that
all aspects of sexual function signiﬁcantly are inﬂuenced by
educational level.
Nevertheless, other factors being controlled, educational
level had no decisive role in the change in sexual function
[27]. Consistent with the results of the present study, the
ﬁndings of the study by Tan et al. showed that literate people
had better sexual function than illiterate ones [28].
The results of our study were also showed that the men
with urinary incontinence had low scores in all aspects of
sexual function (except in sexual desire), and this matter can
represent the inﬂuence of urinary incontinence on sexual
function despite having adequate sexual desire. The review
study by McVary (2005) also showed that there is a strong
correlation between urinary incontinence and the decreased
sexual function in the aspects of sexual desire, erection,
ejaculation, total satisfaction and problem assessment. This
reduction was also signiﬁcant without taking other factors
into account [29].
It seems that frequent waking up to urinate and disrupting
sleep cycles as a secondary factor, and being worried about
involuntary excretion of urine during sex directly can cause
sexual dysfunction in men.
According to the ﬁndings in this study and the high
prevalence of sleep disorders in the Iranian 45–75 year old
men and its relationship with sexual dysfunction, the results
of this study have applications for health planners and health
providers. Given that satisfying sexual relations and enjoying
physical health are the two important factors of married life
satisfaction for men [30], and due to the relationship existing
between the report of sleep disorders and reduction in sexual
function [8], and on the other hand, because of the relation
between the report of sleep disorders and reduction in lifequality, particularly in middle-aged and older men [31,32],
and also according to the signiﬁcance of sexual function in
men's life and its inﬂuence on their mental health [33], it
seems necessary to plan for solving the aforementioned
problems and improving the quality of life especially in
deprived areas like Ilam the people of which do not have
desirable access to training, health care and counseling
centers for sleep and sexual problems.
Despite the strength of this study such as sutudy disgn
and sampling method, it also has some limitations. First, our
sample were recruited from a city in western of Iran which is
not represent variation of all the country population. In
relation to future research, replicating such studies in other
Iranian regions are required. Next, Understanding other
factors that affects sexual function of older people requires
further studies.Conﬂict of Interest statement
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